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(57) B8BJ 

1 2±Cffl*©SMklRl = v$-;i4?©tt« 

7ti^lO~2 0 0 ppm (SMB) bfc»Bt*ft» 




(2) 



4^^07-130652 



m s £^*-r * xg t , 

Slit, 

C»3fcS 3 ] *H!Ka*M±tc 1 0 0 AUTFaKfldR 

Art z#gkwmmm sjioiftits z: t k ± o ssitfl: s -a- 

St, 

[»3R>g 5 ] SfcRJS 1 * Ac fiiMfcS 2S/S: ttSfc&g 3 
ttOTSKtLTN i *fflV»4^t*fifafr*¥#*^ 

Ci»*a 6 ] mxm 1 * & at* sre 2t& tttusRJs 3 

M^TtsHtLT, Ni, Pd, Pt. Cu, Ag, A 
u. In. Sn, Pd, Sn, Pd, P, As, Sb* 

<=> a wa-ifc-a * r«jr©7E* * v » * ji t * 
[ft 7 j natm. ii&iiai*i2$ft as* *5 3 

M^7E*t LT. VIIIJ&. IllbJS. IVbffil, Vb^Tt^ 

ctf 8 ] isj&s 1 s t±m*fi 2 £ ft \tm^m 3 
c»*« 9 ] «*is 1 m ft &m>m 2st aai*is 3 

*fcttflt3RJg4Ci3ViT. »Jfi*ffl«Mfi(5E*©3«flE* 1 

m^m 1 o] t*3ftis 1 %.rc\m3m 2 *&tt»3Ris 3 



*©«SE*#jp-r * c: t fcraat-r a^aMWNswss. 

c«5^35 1 1 ] 1 2 ^tzmn^m 3 

i, 

flfrIEK<tJ»±Ka«KK)N i * 1 0-2 0 0 p pml^T 

WiE^aKa^jR *»«i«ia-r a ^ 1 \z i 0 ussrt 5 -a- 

[tt^Jii 4] #¥um&mm±izm.&&z>v^mmzm 
sa^Wfra^rr sijst. 

mm%m &M~§~Z.£\z£. D , iff lEiliR W lr $ 

WE* 1 »^«©^III£*M^(c£tf£«^*»eS 

[0 0 0 1] 
[0 0 0 2] 

(KTTFTS fflbntV^. dcTJTFTte. *l£ 

[0 0 0 3] TFTt?iJffiSn-5?lfflt¥*flci:UTtt, 

i -3 P«m^& TFT »#ttf6]± 
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[0 0 0 4] t^L&fr'b, SIMUfctt, /«S& 

0 O^icoMfiT 1 0^fWUi±CQB#K*ffl«^ 

[0 0 0 5] imm^m *^BJ*bcDW5£tlin 

[0006] ±Eo«t-5^aa!55E* c*sn,Yt£i!)fi-r 

5 X v U 3 ■& -5 ^ t K J: ^ T# ft«a*JK Ktt«7E 

m (Dim® Zfrti -5 77 fef * 5 . 

[0 0 0 7] UfrLfcj&fS. ±iE«£?&7t*^¥#1* 
^fc^Mfc^&UTV^ elite, inb¥#ft$ffl^/: 

L^ZliTtete^,, 

[0 0 0 8] SP*>, ±§E©=ydr;U«©iBSYt*ffi)fi'r 

£tc* (ftaatTt*) te, *sKa**«a<t$-a:*i»»c 

WgT^I) L fci£St + \Z tempi's itlftV) 

sa-st mm \z . » &«: k&r nMsnoim <o* £®tv> 

[0 0 0 9] =yy;i/Stt07C*<i:Lfca#, # 

(1) 7 ? 7XvlIl;iotr.^Jl/?:#SiaiIi 

*. 

(2) «a©«I«H*55*«. r 7 y;^iALftSI)5> 

[ooio] ±Mimmfr%. 7*7Xvfflic±otiA 



[ooii] #SK&*Wro&MiEMro*f::tt**0>:i 

X^^mt LTte. s ~ 

a&»ftttfflW±ri*3g< . M«7tSsro#A*£&«tcfWfiP 
T £ CI £ 18 T £ & £ ^ -3 ran* 1 * 3 . 

(1) «!«7t*©ftS:WfllUT»A-rs. 

(2) ^Ettwssv^jtt-r*. 

i l- >t3 & £»fcT d i: £ a W i T * . 
[0 0 12] 

■5. 

CDClitCioT. it^Tt^OTa&A^tT^'JJ 
[0 0 13] ±E*fiJttt^T©l£*W3S:^r*tt*^-r 

(b) *«t#aKS*mc3*M(i:^jttLTV»n«. 
«jBKt*©#&H3*^<o#ASte, S^fcii^Sfflj 

(c) *ffiKa5SJK®3g®li!»»-rstti«7cjS7Jiit«i 
[0 0 14] *SKa*BI±fCi(gS<t:€:ffijfi-rS7t:** 

^^^nxb^'jcOT, 10 0AHT 
[0 0 15] Sfc. »>SiLT^i7 7 c ;^t£^h^x> 

txr v <nn zun &^n*mifi-$- & z. t 

[0 0 16] »«C'&S-&3*a7E3R©*tt, 

iLTMi:»LT2 0 0 ppmKT, JfSL<«5 0 

it. ugkim T<k \z& n &m + o - y * )i>mm *>m y v 
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[0 0 17] Mli7E**^^fc**«S:a^fi<]Ca 

[0 0 18] *fcCLO«|^lSlf=»afiJtfi35«ff«:t)nfcffi 

[0 0 19] #5£9iK:i3V>T«. tt^TC^iLT^-y^r 

*©te*Jfl!T#S««E7t*©S«<fc LTIi, 
<BNi, Pd, Pt, Cu, Ag, Au. In, S 
n. Pd. Sn. Pd, P, As, Sb^WtS^i 
**T#S. VIII*tE*, 1 1 lb, IVb, Vt>7t*fr5 

[0 0 2 0] 

mn&n mmm i ) 

[0021] **J6*»JT*±. #7*s«± 

->^7 0 5 9fi7X$:m^Z>. SLfz^CD^Ztel 0 
Ommx l 0 OmmttS. 

[0 0 2 2] SI", #ftKa*BtS:^XvCVDjfe^ 
L P C VDffillioTT^? r Xttffly 'J J >15: 1 
00~1 5 00AM1"I>. ^^Tti. ^XVCVD 
Sir±oT*ftKS*Ill 2£l 0 0 0A©JS£K:j£l« 
T5. (El (A) ) 

[0 0 2 3] fit, «ftRtfe*8BWfc*l£«l?>lifc<fc 
tbizy yWtUBM^fT^, -twSaMfclSt 1 3^10-50 

MlTfc^^tttf^tT*fe&<, KffcJRl 3 ©ft 

OUV3toRftWCiDM-ftlftl 3£j&B|-r5. fdcMi&fr 
tt, asR3?fflft e f' tc&^TU v * 5 #Mflg|«- * d t tc 

[0 0 2 4] JKOKYkJR 1 3 tt, »OZyirJl'^f 



K»»£8tt£fT#tt 5 IP*>7ftl14<Z)&»ro 

[0025] -Dg\z, mm^mm^iz-ytrji&muv 

fcMM^ft?.. r:^-ir;ww5KS(i lOOppmt 

ffcflt 1 3 ©ail:2m dW^iSg* 5 jfffifcm 

■T*. fLTXft- $ffl^TXtf> K^-f (2 0 0 0 
rpm, 6 0f) £fr-J. (El (C) , (D) ) 

[0026] mm®mrp!,z&tfz-y5-)iom&.iz. 1 

0 p pm^JiT&tt^ffl it^ilTli, 

[0 0 2 7] ±IE»?S<7)a*w^. 5 #W-?-©WJ&£« 
*H 1 2 * C$ Stli - y *r)V<DWig. srfwr a ^ i 

[0 0 2 8] -eLT, »^(I*5^T, S^ffl^^tC 
*>V>T5 5 0fi, 4B#P^C9»!&#M£fi : "). Z.<D^. 

1 1 ±CJBJ5fcSftfciB&tt£W-rs&3(H*JR 1 2 £ 
f#5 -5. 

[0 0 2 9] ±IE»»mMS«4 5 O£UUi<0fi&T?fr 

[0030] c*»j 2 ] ^jfif j i kjs-t 

f^t*j£K*3v»T. 1200 Atnmitmmmzmyiwiz 
rw-. z.<DM{tmmmz-?7,?tLTmy{mz-ytr)}s 

[0 0 3 1] 0 2 iC*HMWlCfet-t-5)^X^c7D®W&$ 
jS-T. *"f, (a-->i^7 0 5 9. 1 0 c 

mft) ±ICVX^7 tte&MltltmM 2 1 £ 1 0 0 0 A&, 
±. Z.Z.~C\t 1 2 0 0 AcoJl^lCiSMT-S. dOTSlfta 
*K2 lCDDUSCtP^Ttt. rouble i 5 

[0032] ^Lxmigvy* v/^-x>yig 
o ^*»is^^ tu vjt^ 5 ^mifiaw-r* 3. 

(J2 0~5 0Aiimbn5 (B2 (B) ) . 
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w k ra«fl:3*ffli 2 o ^ffiffl l & « -3 m&x%> z> . 
[0033] ^co^(-*5^T< s»j i tmmiz 1 0 

0 p vrntD-y^Dl^-smLtzmmMmn^Sm IffiT 

T5 0 rpmTl 0#«7,k°>3-h^Vs, S^Xffi 

^Wfij#Lfc^Xt!t-SlHT2 0 0 0 r pm, 6 0 

C43VvtO~l 0 0 r pmcDEfs^Si+teT^efffe-^T 
fc«fcl^.. (0 2 (C) ) 
[0 0 3 4] f U5 5 OS , 4mm<D 

^6 2 3TSSn^j;^i:, X\y^;i^l*A$ttftofc 
[0 0 3 5] d»2 3T^$n-5^fp]'\«iiSffi^fi« 
(ppm) tCOM^?rlll3('^T. H13iC^$ 

[0 0 3 6] H3S^n«^*«fc'5lC, 3y^r;U*K 
SlOOppmHittSitl:^!. 2 5/zm.lJLh 
COJ&SSgHt Srff £ £ t fl»T £ * . 

[0 0 3 7] Wm^+lr-aStt'S^y^rojg 
S^lOppmTifeoTfe, lOtfmggCi^^S 

[0 0 3 8] 0 3i:^t©B. ^-y^l/^-g^TSlfrg 
[0 0 3 9] nydr;HBS*U 0 0 p pm«)S 

[0 0 4 0] ifc. -^^;i/5gf£«:5 0 p pmiLfel 

[0 0 4 1] fc:fe£U:©*#rc*V>Tfiy$ll#ffl£aSK: 
fi<T4t«^tJt3Tf**^. 3 5l=«WlfiI'MOlSft0t 
Sffi«Sr^:*<-r*C<!:36*T**. ffl, cnbCO^#B# 

«raRflW*fi<r*^i:CJ;-3T i fc^<*:iLT«*lRl^ 



[0 0 4 2] m4tm5i,t, -y>T)\>*i 1 0 0 p pm-g" 
^LfcP$?ffi^$£ffl^T-^;U£#AU 5 50 

afWJHC^SS^t^W-.y^jl/j&gSrS IMS (2 

[0 0 4 3] H4te, El 2 CD 2 2 CDiPJst BP*, - 

S^0 5«, i2«2 3TSSn-5=t-3tC2 2 

[0 0 4 4] 0 4 <h0 5 ^^.fltf^-S^'jlC, tffJlpJ 
J&fi LfcfcW© - -y y ;HSB, its - -7 $r;U£» A L- 

[0 0 4 5] g-fc. ilgryW*AL/!:iS«T*tJ 
Tfe> WKffii^+tC^ttS^yir^WjR&S: 1 0 p p 

g£ 1 0 18 c m-$l"<Mzi®Z.t>inZ>Z.tftftfoZ> 

[0 0 4 6] fLTCCOC^b. B^J^tpK&ttS 
-y^r;MRfi* lOppmiL, mf&®MM&&5 5 0 

[0 0 4 7] ^^JTjSLfccfc-S^felCtoT^ 

$ n/tiisaa*JKtt. w 7 -y &i±#&$f t * * i v » 5 # 
[0 0 4 8] *sa«:3*iK±K:y-f 

[0 0 4 9] L^&T^'b. JS5fttta*l!t75fli&7ySJtt 

SWT, «Mta*«l«)**SWfi<Jcol»ST#, ffc»lS 
±Ii5Tff/S: CO t fj; 4 . 
[0 0 5 0] C^Jfi«iJ3 3 XmfflWt, *55WC^«r 

TFT*f^K-rSfl»J*S-r. TFT©j£ffliEB<h 

[0 0 5 1] El 6 C*Hfi60J«<1^I@<7DS[g£^-r. 
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0 0 0 AcDJP^icfiSJKT^. dco^{ta*^«. #t>X 
[0 0 5 2] L/T, *^Sa*M^HM^J 1 <hl^«fc 

o o o AroffscritBtrs. fLt, e«aj<k 

2 0 AS«©ffSC»*3?fflSLTWUV>troRg»(C«to 
T/SJRT&. 

[0 0 5 3] -5-L-T 1 0 p pmCO-<y5r;U^#^rL^ 

aiK2 o <h 2 1 &isdr££. 5 5 0*. 4^m<Dmm 

[0 0 5 4] ^ll{tL/feSSS§l£/^-X>^L/ 
T, fttt©*H*l 0 4 SJBjSfcT*. Z.CD&i£(Dm.m. 1 0 
4liTFT©ffittJf £«J5rf L/T. J5$ 2 0 0~ 

1 5 0 0 A. £ <LT« 1 0 0 0 Atf^tSlS 10 5» 

5. (El 6 (A) ) 

[0055] timimmm 1 o 5 

iC^RSSl 5 0-6 0 Ot:. Jf^L<tt3 0 0-4 5 
OtT, RF^XTCVDST^-iflLfc. TE 
OSim^fflffi77Jt(ai : 1-1 : 3. jE77tt 
0. 05-0. 5torr. RFA7-1J1 0 0-2 5 
OWiW:. J^WiTEOS^Hfii: LTxt-V*>73*X 
tifei;SECVDSt)L<BfECVDit(;j;oT. 

S*ggS£3 5 0-6 0 Or, ff$L/<«4 0 0-5 5 
Or^L/TflML/fc,, ^SSfcL/<te^/>©# 
I^T4 0 0-6 0 0tT3 0-6 0 ft7——)V L/7c„ 

[0 0 5 6] uC^iTK r FX+-/V-1/- If- (jfc 
S2 48 nm, /t;UXi)S 2 0 n s e c ) c&5V>«-5-*l£ 
R**?ft3t SrRHtr* £ <bT. -> U n >«« 1 0 4 COiSS 

(5 try H-y— •7)V7-—)i) fl^xajSMfc-a- 

[0 0 5 7] SS2 0 0 0A-1 //m©7^5 

r^AlSrtfb'-AlfttiaoTMLT, ZLtLi 

rt$-->if\^, f-i v-mm i o 6 sflM-r*. t;i/5 

xWCIi^^A (Sc) *0. 15-0. 2M 
7, 1-3 %W7@5^CDX5 1 I/>^ l J3-;U^?g(cS 

L/, e^^ffi, z<D7)is.-<yL>(Dtf^ hmm&mm 

h. L/T. HHBBMfc*:fT'5. nSttfctt. «W-S«SST 

2 2 0 V£T«JE£Jttf\ -ecottST lB#ra^»LT*l 
7St5. *H»JT«^«W^ST«. WE©±#j£ 



*«2~5 V/ftimB-ZfoZ. ^ffli')i:LT, J?£ 
1500-3500 A. 0JxJi*, 2 0 0 0 k<DWiffl&<t 
mi 0 9 SrflM-t -5. (0 6 (B) ) 

[0 0 5 8] -f :*>h'-bf>^J£ (X^X'Th* 

— tT>^fett>^'5) l:i^T. STFTOltty'Jn 
erW hmffigR^VX^i: LTSeS^Wl^F 
tt* <W) SSEALfc. K-t°>^Xi:LT«7^X 
7^f> (PH3 ) JffiHt. K-Xftti, 1-4X10 
15 C m-2frs. 

[0 0 5 9] $61:. 12 6 (C) (C^Tct'jlCK r FX 
+ tf— (&fi2 4 8 nm, /t^Xli 2 0ns 

ec) £fig»LT. ±E?F^m^WSA(CJ;oTS B B B 
ttO*YtLfeffl5^«)il6Stt*aSc95ti-'5. U-if-©x 
^J^-fg(il 5 0-4 0 0mJ/cm2 , ff£L< 
\t2 0 0-2 5 0 m J /cm^ T&£o C'j L-T. NS! 

^fw* Q») «i« 1 0 8 . 109 £jB/£-r*. -new 

hJg.St«2 0 0-8 0 OQ.'DT^ofe. 
[0 0 6 0] d©lS(Ci5^T, I/— tf-^ffll^^to 
DC, 7 ^ y ; y =Ly yy^^LXmmmiZ 1 0 0 0 - 

i2oot (-><)^>^-5>-<DU&) £T±#$-tt\ 
K*s|-£;Wrt-5>. i*wrta k • if— v;u 

■ 7--;W (RTP. ^tf-y K • if— v;i/ • XD-feX 

[0 0 6 1 ] -ta>», ±ffiCJiWi(S6»«| 1 1 OttT, 
TEOSJJlJSfiiL/T, inilIi:ffl7*77C7CVD 
ft. feK(W/>tO«ECVDS*l.l>l4»ffCV 
Dj£»C«fcoTBWtS3RJ»SrJ?$ 3 0 0 0 Aj^AjfTS. * 

fifiSiS2 5 0~4 5 0t;, 3 5 0 c C<^:-r ; S>., 

MWfcWfgf^o 2 XA7^fel:J;^TITOS 
Bt&*»U dn*yt^-x>yL/TiB*«ai 1 It 
T*. (H6 (D) ) 

[0062] ^lt, mmmmm 1 1 o si7f>^t 

T. 01 (E) (C^TJ:'3f;TFT<73V— X/h*l"f > 

>©e^ 112. 113 £flMu kss 1 1 3 immm 
H111 icJS»c$-a--5. 

[0 0 6 3] 7*7X7fflIS:fl^Tr7yM#ALt 

^iStcisv^T. i7f>^nTLi5 ;tA'#* o 
Ac. 

[0 0 6 4] L/^L. *H»j»J;'3 K 1 0 p pm«rg. 

[0 0 6 5] ft^fC. 7K*^T3 0 0-4 0 0tT0. 
l~2B?r^7x-;UL/T. ->'Ja>©7K*<t&^Tf 
-5. ^©«t5(cL/T, TFTA^tS. -5-LT, 
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[0066] *nmm<Dmti<.&mmLizm&. eft/i* 

[0 0 6 7] #HJ60lJK*HTtt. -y^*#ALfc 

i>Mlto£<i:"frs;:<!:a<T£<&. 

[0 0 6 8] 

[0 1] H^JCOXSSr^-T 

[0 3] »«tfO=y^r;WB«<i:«S^fRl^©i|gafijcfi 

[0 4] r: y ^r;W*»A*nfc««coz:y^r;i4ME* 



[0 5 ] -y^frtm^nfcnm^mtifoizms, 

[0 6 ] m&motmim 
minium 

■ mmm 

•BWilsfiHtK (iHL3»J3t) 
ff*®S ( I TO) 



1 
1 


1 . 
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1 
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1 
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1 


1 3 



m3] 



[M4] 




u 

o 
m 

g 
§ 

2 



50 100 160 200 



250 




O.JO 
DEPTH (microns) 
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C O 3 



IB6] 

104 

j 1«5 



T L2JL 



5 




IT" 



C D 3 



112 115 



(51) Int. CI. 6 MlgiJIE^ Jff*lSa#^ FI 

H 0 1 L 21/336 



